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Prostate cancer is the third most common cancer in men globally, and the most common cancer among men in the United
States. Dietary choices may play an important role in developing prostate cancer; in particular, a higher dairy product intake
has been associated with an increased risk of developing prostate cancer. The overall positive association between milk con-
sumption and the risk of prostate cancer development and prostate cancer mortality has been well documented in multiple
epidemiological studies. However, there is limited literature on the association between types of milk, as classified by fat
content (skim, low fat, and whole), and the risk of developing prostate cancer. When further examining current state of the
literature on this topic, there is a number of epidemiologic studies assessing the relationship between prostate cancer and
milk consumption. On the contrary, very few experimental studies explore this topic. Further experimental research may be
necessary to examine the relationship between dairy and dairy products consumption and the increased risk of development
of prostate cancer. At this time, there are no formal clinical recommendations regarding dairy products consumption for pa-
tients who are at risk of prostate cancer development or who have a history of prostate cancer. In this manuscript, we sought
to systematically review the existing literature on the association between milk consumption classified by fat content, and the
risk of developing prostate cancer. These findings may be useful for the clinicians who provide recommendations for the pa-
tients at risk of developing prostate cancer.

Keywords: Carcinogenesis; Diet, cariogenic; Diet, western; Prostatic neoplasms

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Despite treatment advances, prostate cancer related
mortality rates remain high in the United States.
While surgical treatments may play a significant role
in reducing a disease progression, prostatectomy may
not significantly decrease the mortality related to a
localized prostate cancer when compared to an obser-
vational approach [1]. Global cancer incidence estimates

reveal that, prostate cancer has become the third most
common cancer in men, and half a million new cases
are being reported every year [2]. The global burden of
prostate cancer is going to be 1.7 million new cases by
2030 [3]. According to the Center for Disease Control,
prostate cancer is the most common cancer among men
in the United States and one of the leading causes of
cancer deaths among men of all races. Prostate cancer
mostly occurs in the elderly people with three quarters
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of the cases occurring in men who are above 65 years
of age, which is suggestive of the fact that, developed
countries having a higher proportion of elderly popula-
tion report a higher incidence rate of prostate cancer
(=15%), compared to the developing countries [2]. Inci-
dence rates in the developing countries are continuing
to increase, while mortality rates are staying at a rela-
tively stable level [4].

A review of prostate cancer incidence data from 42
countries suggested that there may be a correlation
(r=0.711) between milk consumption and prostate can-
cer incidence [5]. It has been observed that total dairy
product intake and calcium from the dairy products
has been positively associated with the risk of devel-
oping prostate cancer and it was observed that the
low fat milk intake was associated with greater risk
of non-aggressive form of the disease and whole milk
was associated with greater risk of fatal prostate can-
cer [6]. The association between the risk of developing
prostate cancer and dairy products has been linked to
the fact that dairy products raise the concentrations of
insulin like growth factors [7]. The high fat content in
the dairy products has been associated with c-peptide
concentration which leads to development of aggressive
form of prostate cancer [8]. Metanalysis conducted by
Lu and colleagues [9] suggested that increased whole
milk consumption may contribute to higher prostate
cancer mortality rate (2016). Another metanalysis sug-
gested that high intake of whole milk and low fat milk
may contribute to an increased risk to develop prostate
cancer [10]. A study of Swedish men suggested that
there 1s an association between whole milk consump-
tion and cancer progression; also, this study suggested
that low-fat milk intake may reduce mortality in pa-
tients with localized prostate cancer [11]. While the data
suggesting that whole milk may contribute to prostate
cancer development may appear rather convincing, the
effects of skim and low-fat milk are not clear.

There is an abundance of epidemiologic and ecologic
studies exploring the relation between prostate can-
cer and milk consumption. Conversely, only a small
number of experimental studies has been conducted to
further explore this topic. Prostate cancer development
may be affected by estrogen levels [12]. It has been sug-
gested that drinking milk may result in increase of
estrone and progesterone levels in the blood [13]. Some
authors speculated that modern methods of commer-
cial milk production result in higher level of estrogen
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in the milk, which in turn may result in higher rates
of prostate and other cancers [14]. Estrogen is not the
only compound found in the milk that may affect the
development of prostate cancer. One study suggested
that milk protein casein may stimulate the prolifera-
tion of prostate cancer cells [15].

There is evidence that milk may reduce the risk to
develop certain other cancers. For instance, partici-
pation in school milk programs has been associated
with a reduced risk for developing colorectal cancer
[16]. Milk provides essential amino acids, vitamins,
and calcium. It is still considered an integral part of
healthy diet worldwide. Milk consumption may have
certain health benefits and clinical recommendation
to eliminate milk from the diet completely may not be
feasible. Currently, no structured clinical recommenda-
tions exist regarding milk products consumption that
may affect the risk of prostate cancer development.
There were several reviews of a similar nature con-
ducted in the past [10,17-19]. However, the reviews men-
tioned above did not focus specifically on milk; they
had broader focus, examining the relations of prostate
cancer to dietary intake in general, dairy products, or
vitamin D consumption. None of the reviews above
focused on examining the relationship between fat
content in milk and the risk for prostate cancer. To
add to that notion, we attempted to create a compre-
hensive systematic review including all of the current
evidence on the topic published in May 2020 or prior.
For that reason, we examined the existing literature
to explore this topic and provide recommendations
for the clinicians who deal with at risk populations.

MATERIALS AND METHODS

1. Search strategy

This systematic review was conducted according to
the Preferred Reporting Items for Systematic Review
and Metanalysis (PRISMA) guidelines. Literature
search was performed by two independent reviewers
using PubMed (1982 to May, 2020), Cumulative Index
to Nursing and Allied Health Literature (CINAHL;
1982 to May, 2020) (Fig. 1). The search was conducted
using free text search terms ‘prostate cancer’, ‘prostate
cancer risk’, ‘milk’, ‘milk consumption’, ‘dairy’, and ‘dairy
consumption’. Hand searches of references of other re-
view articles were conducted by the reviewers indepen-
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Records excluded based on the title and abstract review-
genomic, cellular studies, other systematic reviews and
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Records identified through database searching (n=425)
PubMed/MEDLINE (n=299)

CINAHL (n=81)

Cochrane (n=40)

A 4

Duplicates removed (n=83)

A 4

metanalyses (n=257)

Fig. 1. Systematic review procedure.

dently (Table 1) [5,11,20-36].

2. Screening and data abstraction

Titles and abstracts were screened independently by
the two researchers. If the inclusion criteria were met,
then the full article was studied. Any disagreement
about the inclusion of the articles was resolved by con-
sensus. Information on the author, year of the study,
geographical location of the study, type of the study
design, study participants, number of the study partici-
pants, results and associations found (if any) were col-
lected.

3. Study selection
For selection of the articles, the articles had to be in

English and full text articles from 1981 to May 2020.
All studies whether they showed a significant associa-
tion or no association between milk consumption and
risk of prostate cancer were included. For the study of
association, articles were included, if they presented
estimates of risk ratios, hazard ratios, or odds ratios.
Studies which mentioned the association of dietary
practices were included if they comprised milk con-
sumption. Other systematic reviews, metanalyses,
articles that studied the effects of plant-based milk
products, genomic studies and the articles which had
titles suggestive of dealing with subjects unrelated to
the search were excluded. Authors utilised the above
approach to include only the original studies that
evaluate the relationship between prostate cancer and
milk consumption. Included were addressing the pros-

\ 4

Records screened (n=85)

A

Articles excluded for not meeting the inclusion criteria (n=65)

A

Studies included in the overview of reviews (n=20)

tate cancer risk (incidence and prevalence) in relation
to milk consumption or dairy consumption in general.
Selected studies were assessed for risk of bias using
The Cochrane Collaboration’s tool for assessing risk of
bias in randomized trials [37]. All of the studies were
considered having a low risk for bias after utilising the
above tool.

Authors proceeded with implementing a systematic
review of the selected studies because of the heteroge-
nicity of the data in the articles, because of the hetero-
genicity of the data the implementation of the meta-
nalysis of the selected studies would not be possible.

RESULTS

There were 20 significant studies which were includ-
ed in the systematic review. Three of the studies were
ecological studies. One of the ecological studies com-
pared the prostate cancer mortality rates in 1986 from
41 countries with the macronutrient supply values for
1983. In the second ecological study, cancer incidence
and mortality data from 42 countries were compared
with the dietary practices akin to each country. In the
third ecological study, age standardized cancer mortal-
ity rates from 71 countries were compared with the
food consumption data. There were 7 prospective cohort
studies and 8 case control studies. Most of the studies
that were incorporated were from the United States.
Most of the food questionnaires were self-administered
questionnaire except the ecological studies where data
on food consumption for the countries involved in the

www.wjmh.org 421
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Table 1. Characteristics of the studies involved in the systematic review

he World Journal of

MEN's HEALTH

Author/study
year/country

Study population/
data derived from

Study design
and size

Method of data
collection for
exposure assessment

Exposure
(outcome association and main results)

Park et al (2007)
[22]/1995-
2001/USA

Members of American Association Cohort study
of Retired Persons: 50-71 years 293,888 men

Grant (1999) [23]/ Mortality data from 1986 for vari-  Ecological study

study year not ous age groups in 41 countries  Mortality data
mentioned/eco- from 41 countries
logical study compared
Ambrosini Incident prostate cancer cases Case-control study
et al (2008) identified from the West Aus- 546 cases and 447
[271/2001- tralian Cancer registry, controls controls
2002/Western randomly selected among men
Australia aged 45-75 with no history
of prostate cancer identified
through the registry
Park etal (2007)  Multiethnic cohort of adult men  Cohort study
[20]1/1993-1996/ and women (age 45-75 years) 82,483 men
USA living in Hawaii and California
Downer et Cohort of prostate cancer patients Cohort study
al (2017) from a case-control study in Ore- 525 prostate can-
[111/1991- bro County, Sweden cer patients
2011/Sweden
Bosetti et Cases were men below 75 years ~ Case-control study
al (2004) with incident, histologically 1,294 cases and
[311/1991- confirmed prostate cancer pa- 1,451 controls
2002/1taly tients admitted to the teaching

and general hospitals in Italy,
between 1991-2002, and con-
trols were men below 75 years
admitted due to reasons other
than prostate cancer

Skim milk consumption associated with
increased risk of advanced prostate cancer
(=2 vs. 0 servings/d: relative risk [RR]=1.23,
95% confidence interval [Cl]=0.99-1.54;

p [trend]=0.01), stronger association after
adjustment for calcium or vitamin D

Non-fat portion of milk considered a risk fac-
tor for prostate cancer and associated with
prostate cancer mortality rates (R’=0.73,
p<0.001 for men aged 65-74 years

Food frequency
questionnaire

Mortality data from
1986 for various
age groups in 41
countries com-
pared with national
consumer mac-
ronutrient supply
values for 1983
and tomato supply
values for 1985

An increased risk of prostate cancer associ-
ated with western diet with men in highest
quartile for western pattern® score had an
odds ratio (OR) of 1.82 (95% Cl=1.15-2.87,
p=0.02)

Self-administered
questionnaire

Significant increase in the risk of total
prostate cancer for low-/non-fat milk (for
the highest [>243 g] vs. the lowest [0 g]
quintile was observed with a RR=1.16, 95%
Cl1=1.04-1.29; p [trend]=0.02), significant
association also found with localized pros-
tate cancer

Self-administered
questionnaire

Self-administered
questionnaire and
a 68-item food
frequency ques-
tionnaire

Total dairy intake (=6 vs. <3 servings/d)
among 525 cases not associated with
increased prostate cancer mortality (1.34,
0.86-2.09, p-trend=0.23)

High -fat milk intake (=3 vs. <1 servings/
d) was associated with increased prostate
cancer mortality (4.86, 1.52-15.57, p-
trend=0.03), in 230 men with localized
prostate cancer

Increased risk of prostate cancer with
increased consumption of milk and dairy
products, with an OR=1.2 for highest vs.
lowest quintile for the frequency of milk
and dairy product consumption

Self-administered
questionnaire on
diet

study were collected and in one ecological study, na-
tional consumer macronutrient supply data were col-
lected. Most of the studies focused on the milk and its
association with the risk of prostate cancer while some

4722 www.wjmh.org

studies included other dairy products.

1. Skim milk
Park and colleagues [22] found an association be-
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Author/study
year/country

Study population/
data derived from

Study design
and size

Method of data
collection for

exposure assessment

Exposure
(outcome association and main results)

Deneo-Pellegrini  Cases were men aged 40-89 years

etal (2012) with incident and histologically
[26]/1996— confirmed prostatic adeno-
2004/Uruguay carcinomas from Uruguay (4
major hospitals in Montevideo),
between 1996 and 2004, and
controls were patients with no
history of smoking/drinking/
dietary changes
Slattery et al Cases being white males, 45-75
(1990) [28]/Jan-  yeas with histologically con-
uary 1, 1984- firmed first primary prostate
November 15, cancer, controls men above 65
1985/Utah years identified by random dial-
ling (from four urban counties of
Utah, between 1984-1985)
Ganmaa et The incidence and mortality
al (2002) rates of testicular and prostatic

[51/1988-1992/
ecological study
(data collected
from 42 coun-

cancers in 42 countries were
correlated with the dietary prac-
tices in these countries using the
cancer rates (1988-1992)

tries)
Colli and Colli Age adjusted cancer rates from
(2006) [32]/ the International agency for

Research on Cancer (2000) and
food consumption data (1990-
1992), provided by the Food

ecological study
(data collected
from 71 coun-

tries) and Agricultural Organization
(FAO) of the United Nations were
compared
Torniainen Swedish Study population (Cancer
etal (2007) Prostate in Sweden [CAPS] 1 and
[21]/2001- 2) and Finnish Study population:
2003/Sweden DNA samples from prostate can-
and Finland cer patients (Tampere University

Hospital and the Blood Center of
the Finish Red Cross, Tampere)

controls

Case-control
468 identified as

cases of which,

362 completed

the interview
891 control sub-

jects identified of

which 685 com-
pleted interviews
Ecological data
Cancer incidence
data and mor-
tality data and
dietary practices

from 42 countries

Ecological study

Cancer mortality
and food con-
sumption rates
obtained from 71
countries

Case-control study Socio-demographic
326 cases and 652

variables and other
risk factors ques-
tionnaire and 64-
item food frequen-
cy questionnaire

Self-administered

questionnaire
about adolescent
diet, adolescent
years, medical and
family history and
adult dietary intake

“Cancer incidence

in five continents”
edited by Parkin

et al [2]: cancer
incidence data
(GLOBOCAN: data
on the mortality of
testicular and pros-
tate cancers. The
consumption data
for various food
items: FAOSTAT
[Food and Agricul-
tural Data] dataset)

Age standardized

cancer mortality
rates for 71 coun-
tries (GLOBOCAN
2000 database and
per capita food
intake rates from
the food consump-
tion data provided
by the FAO of the
United Nations)

Case control study Self-administered

Sweden: CAPS Part
1- by 1,352 cases
and 858 controls

CAPS Part 2-1,524
cases and 963
controls

Finland: 1,229
cases and 473
controls

questionnaire

Whole milk is positively associated with the

risk of prostate cancer with an OR=2.01:
95% Cl=1.42-2.82, p-trend<0.0001

Increased prostate cancer risk associated
with consuming high saturated fat, diet
which includes whole milk, in adults with
an OR=1.8, as compared to a lesser risk in
adolescents (OR=1.2) and no major differ-
ences in risk observed in men aged 45-67
years, 68—74 years for aggressive tumors

Milk was found to be correlated with mortal-
ity of prostate cancer (Correlation co-effi-
cient, r=0.766), milk+cheese contributed
significantly to mortality from prostate
cancer (r=0.580)

Correlation found between increased
prostate cancer mortality and consump-
tion of total animal calories, total animal
fat calories, meat, animal fat, milk (R=0.57),
sugar, alcoholic beverages and stimulants

High intake of low-fat milk (3 or more
glasses of low fat milk vs. no consumption
at all) was associated with an increased risk
of prostate cancer in the CAPS 1 study, and
the adjusted OR was 1.8 (95% Cl=1.17-2.9,
p-trend=0.003) for advanced cases and 1.5
(95% C1=0.98-2.3, p-trend=0.01) for local-
ized cases

www.wjmh.org 423
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Author/study Study population/ Study design Method‘of data Exposure
year/country data derived from and size collection for (outcome association and main results)
exposure assessment
De Stefani et al Patients admitted to the Instituto  Case control Routine interviews  Increased risk of prostate cancer was associ-
(1995) [33)/ Nacional de Oncologia, between 156 cases and 302 ated with beer drinking, meat, milk (odds
January 1998- January 1988 to December controls of 1.3-1.7 with increased frequency) and
December 1994, with cases being men fruit consumption after adjusting for major
1994/Uruguay with histologically confirmed confounders
prostate cancer and controls
were patients with different
neoplastic and non-neoplastic
conditions
Mettlin et Study participants were patients  Case control Questionnaire Increases in risk associated with more
al (1990) entering RPMI (New York, USA) 3,334 cases and (number of glasses  frequent consumption of whole milk for
[25]1/1982- 1,300 controls of whole milk, 2% every cancer site except prostate and
1990/Roswell milk, and skim milk  uterus
Park Memorial he/she drank each  OR=1.5 for whole milk
Institute (RPMI) day) OR=1.0 for 2% milk
(New York, USA) OR=1.2 for skim milk
Talamini et al Cases were men admitted to On-  Case control Questionnaire on There was a significant positive relation with
(1986) [36]/Jan-  cological Department General 166 casesand 202 socio-demographic  milk or cheese consumption and risk of
uary 1980 and hospital of Pordenone, Italy; or controls factors, general prostate cancer (RR=2.5, 95% Cl=1.3-4.7)
March 1983/ referred for follow-up to outpa- lifestyle habits and
Italy tient clinics, with histologically selected indicators
confirmed diagnosis of prostatic of nutrition and
cancer, and controls were men diet
admitted for acute conditions
Torfadottir Study participants were from the  Prospective cohort Food frequency Effects of high milk intake (at least once a
etal (2012) Reykjavik AGES (Age, Gender, study questionnaire day) vs. less than daily intake
[341/1967 to Environmental Susceptibility) 2,268 participants ~ and questionson  Early life: more likely to be diagnosed with
1987 through study which was a population- dietary habits in prostate cancer, OR=1.58
2009/Iceland based cohort study, initiated by early life (14-19 Adolescent life: 3-fold increase in the risk of
the Icelandic Heart Association years), midlife advanced prostate cancer (age adjusted
in 1967 (40-50 years), and model), OR=3.22 (multivariate model)
the present time Midlife: no association observed
Giovannucci A health professional follow-up Prospective cohort Baseline question-  Positive association seen for calcium, but
et al (2006) (followed till January 31, 2002) study naire and food dairy products were not significantly as-
[81/1986—Janu-  cohort study was formed in 1986 51,529 United frequency ques- sociated with advanced and fatal prostate
ary 31,2002/ comprising of 51,529 United States male tionnaire cancer risk
USA States male health profession- physicians

als (predominantly Caucasian,
40-75 years) who completed a
mailed questionnaire

Study was conducted among
men enrolled in Cancer of the
Prostate Strategic Urologic Re-
search Endeavor (CaPSURE); an
active registry initiated in 1995
that includes 15,000 men with
varying stages of biopsy-proven

Tat et al (2018)
[24]/2004-
2016/USA

Prospective cohort
study
1,334 men

Food frequency
questionnaire and
questions on post-
diagnostic dairy
intake included
frequency of con-
sumption of dairy

Whole milk consumption (>4 servings/wk
of whole milk vs. <3 servings/mo) seen
to be associated with increased risk of
prostate cancer recurrence with a hazard
ratio (HR)=1.73, p-trend=0.04, attenuated
results observed (HR=1.66), after adding
saturated fat to the multivariate model

adenocarcinoma

foods

tween skim milk and risk of advanced prostate cancer.
While the association was statistically significant, au-
thors discussed that this may have occurred by chance.

424 www.wjmh.org

Other milk or dairy products consumption had no as-
sociation with the increased risk for prostate cancer in
this study [22]. A study by Grant [23] suggested that
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Author/study
year/country

Study population/
data derived from

Study design
and size

Method of data
collection for
exposure assessment

Exposure
(outcome association and main results)

Pal et al (2019)
[30)/initi-
ated in 2011,
cases identified
between (1st

Cases were men below 75 years,

tate cancer from the Victorian
Cancer Registry and controls
were men below 75 years with

January 2010- prostate specific antigen levels
June 30,2014)/  above age specific limits and
Australia prostate cancer excluded by
biopsy
Nilsson et al The study is derived from the
(2020) [36]/ Northern Sweden Diet Database  study
cohorts initiated ~ (NSDD). First sampling event 105,891 subjects
in mid 80’s/Swe-  in NSDD (January 1, 1986 to

den December 31, 2016) was chosen
for this study

Steck et al (2018)  This study used data from Prostate Case only study
Cancer Project Study participants 2,060 participants

[29]/study year

not mentioned/  were men aged 40-79 years,

USA Louisiana and North Carolina
residents with a histologically
confirmed adenocarcinoma of
the prostate

Case control study Food frequency
diagnosed with advanced pros- 1,254 cases and
818 controls

Prospective cohort Food frequency

Weak inverse association observed for over-
all milk intake (highest vs. lowest OR=0.72,
95% C1=0.54-0.98, p-trend=0.058 (model
adjusted for covariates like age, socioeco-
nomic status, but unadjusted for trouser
size)

questionnaire

Consumption of fermented milk associ-
ated with increased prostate cancer risk
compared to subjects in lowest quintile
vs. highest quintile with HR Q5 (highest
quintile)-Q1 (lowest quintile)=1.16, 95%
C1=1.02-1.32

Men who reported higher consumption
of whole-fat milk (=1.23 servings/d) had
an increased odds of aggressive prostate
cancer (OR=1.74; 95% Cl=1.16-2.62), as
compared to non-whole-fat milk drinkers
(fully adjusted model), attenuated associa-
tion seen, after adjusting for other dietary
variables. No association observed with
dairy product intake

questionnaire: two
versions (84 items,
64-66 items)

Diet history ques-
tionnaire

*Western pattern score: high intake of red processed meats, fried fish, hamburgers, chips, high-fat milk, and white bread.

consumption of skim milk and non-fat portion of milk
may have high association with prostate cancer inci-
dence. In contrast to these findings other studies exam-
ining the association between skim milk consumption
and risk for prostate cancer did not suggest such an
association [24,25].

2. Whole milk/high-fat milk

In one study men diagnosed with localized prostate
cancer, high fat milk consumption was associated with
increased prostate cancer-specific mortality while in
men with advanced prostate cancer this association
was not observed [11]. Whole milk was seen to be posi-
tively associated with prostate cancer risk in one study
[26]. Increased odds of prostate cancer with whole milk
consumption were suggested in a study [25]. A case
control study was conducted in Australia to investigate
the dietary patterns associated with prostate cancer
risk, it was observed that the western pattern diet,
which includes high-fat milk was associated with in-
creased odds of prostate cancer risk [27].

In another study the subjects were categorized into

adolescents, young adults and older adults in an at-
tempt to study the food consumption trends and the
subsequent prostate cancer risk in different groups.
It was observed that there was an increased prostate
cancer risk in adolescents consuming fatty foods (in-
cludes whole milk), while no significant risk was ob-
served in adults and males aged 4574 for aggressive
tumors [28]. The odds of prostate cancer risk were 1.5
times in men who consumed whole milk as compared
to men who consumed 2% milk or skim milk in a study
[25]. Higher risk associated with recurrence of pros-
tate cancer was observed in men who consumed whole
milk [24]. Another study suggested that male patients
who consume whole milk daily have a 74% increased
chance of high-aggressive prostate cancer compared to
the patients who drink lower fat content or skim milk
[29]. Contrary to those findings, a study conducted in
Australia suggested that dairy and milk consumption
may have an inverse association with the development
of advanced prostate cancer [30].

www.wjmh.org 425
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3. Milk (skim or whole milk)

There were some other studies conducted in which
the effect of milk on the risk of developing prostate
cancer, rather than the skim or whole milk was inves-
tigated. In one study by Bosetti and colleagues [31] the
researchers observed an increased prostate cancer risk
with frequent consumption of milk and dairy products.
In an ecological study examining the association be-
tween world dietary practices and incidence and mor-
tality of prostate and testicular cancers, a diet rich in
milk and cheese contributed to increased prostate can-
cer mortality rates [14]. In yet another ecological study
a strong positive correlation was found between milk
consumption and increased prostate cancer mortality
[32]. Increased odds of developing prostate cancer with
increased consumption of milk was observed in one
study [33]. In another study though the study showed
an increased odds of developing prostate cancer with
increased consumption of milk, the intake of milk in
midlife was neither associated with risk of prostate
cancer nor advanced prostate cancer [34]. There was a
positive relation between prostate cancer risk and milk
or cheese consumption in one of the studies [35]. No
association was observed between dairy products and
risk of advanced or fatal prostate cancer [8]. Converse-
ly, one large, prospective, population-based cohort study
conducted in a Northern Sweden population failed to
find an association between prostate cancer develop-
ment and non-fermented or fermented milk consump-
tion regardless of fat content [36]. Another study con-
ducted in the United States suggested that there may
be an association between 2% fat milk consumption
and advanced prostate cancer, although the authors in
this study suggested that this association may have oc-
curred by chance.

DISCUSSION

The overwhelming majority of the studies included
in this systematic review were suggestive of a link
between milk consumption and increased risk of de-
veloping prostate cancer. Only one of the studies in
this review did not show an association between milk
consumption and increased risk for development of
prostate cancer [34]. After conducting this systematic
review, it is still unclear that the increased risk for
prostate cancer is related to the dietary fat in the milk
or non-fat components of the milk. While some studies

426 www.wjmh.org
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found correlation between increased risk for prostate
cancer and high fat content in the milk, others sug-
gested that the non-fat components of the milk may be
associated with the higher risk for the prostate cancer.
Milk and dairy product are components of Western
diet and it is possible that the increased risk for devel-
opment of prostate cancer is related not to milk and
dairy products in particular, but to overall carcinogenic
effects of western diet.

Further research is needed to examine the relation-
ship between dairy and dairy products consumption
and the increased risk of development of prostate
cancer. Ganmaa and colleagues [5] hypothesized that
estrogens in milk may be related to the development
of prostate cancer. High estrogen content in cow milk
is a consequence of industrialized milk production [38].
While the hypothesis seems plausible, we were not able
to find studies that evaluated the estrogen/estradiol
content in the milk and its relation to the risk of devel-
oping prostate cancer. To add to this notion, there is a
growing body of evidence that oestrogens may contrib-
ute to the development of prostate cancers [39]. Further
research may confirm the estrogen/estradiol content
in the dairy is related to the increased risk of prostate
cancer or it will reject the hypothesis that high content
milk estrogen may affect the risk for the development
of prostate cancer. On the other hand, it may be ben-
eficial to focus on non-fat components of the milk to
further evaluate the effect of non-fat components on
the risk of development of prostate cancer.

CONCLUSIONS

While the research finding are inconclusive clini-
cians may recommend to the patients who are at high-
er risk of prostate cancer development to eliminate
or reduce the consumption of milk or milk products,
especially those with high fat content. Such a decision
should be made jointly with the patient and risks, ben-
efits, and limitations of such a dietary approach should
be discussed with the patient. If it is decided to elimi-
nate or limit the consumption of milk products patient
should be counseled about the appropriate calcium and
vitamin D supplementation.

Prostate cancer is a complex disease with multifacto-
rial origins that include, genetics, diet, and environ-
mental influences. The risk reduction of the prostate
cancer development may be achieved when all these
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causative domains are fully understood and addressed.
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